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Abstract of WO0222301 

A laser beam machining method and a laser 
beam machining device capable of cutting a work 
without producing a fusing and a cracking out of 
a predetermined cutting line on the surface of the 
work, wherein a pulse laser beam (L) is radiated 
on the predeterrnined cut line (5) on the surface 
(3) of the work (1) under the conditions causing a 
multiple photon absorption and with a condensed 
point (P) aligned to the inside of the work (1), and 
a modified area is formed inside the work (1) 
along the predetermined cut line (5) by moving 
the condensed point (P) along the predetermined 
cut line (5), whereby the work (1) can be cut with 
a rather small force by cracking the work (1) 
along the predetermined cut line (5) starting from 
the modified area and, because the pulse laser 
beam (L) radiated is not almost absorbed onto 
the surface (3) of the work (1), the surface (3) is 
not fused even if the modified area is formed. 
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(57) Abstract: A laser beam machining methcnj and a laser 
beam machining device capable of cutting a work without pro- 
ducing a fusing and a cracking out of a predetermined cutting 
line on the surface of the work, wherein a pulse laser beam (L) 
is radiated on the predetermined cut line (5) on the surface (3) 
of the work (1) under the conditions causing a multiple photon 
absorption and with a condensed point (P) aligned to the inside 
of the work (IX and a modified area is formed inside the woiic 
(1) along the predetermined cut line (5) by moving the con- 
densed point (P) along the predetermined cut line (5), whereby 
the work (1 ) can be cut with a rather small force by cracking the 
work (1) along the predetermined cut line (5) starting from the 
modified area and, because the pulse laser beam (L) radiated 
is not almost abswbed onto the surface (3) of the work (1), the 
surface (3) is not fused even if the modified area is formed. 
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0 6 6?±0 5 Y i^^-r-^if^^^-r >i:it^1--5LXVI-LXVIi3^&-pT^®fb 
fc^M0-^^^o 

0 6 7 \t:^mmmm(Dm 5 ^ajfz^^ l^-1fJna:^^©tilB&aj^0T*^So 

0 6 8 \±:^mmmm(Dm 5 ^Jt::'^^ I/— !fAQX^Mtii)ix. ^ ti^^f$:$fJliIg|5(D 

— -e^j®— gPtS'^^-r y 0-e^ ^ o 
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. wo 02/22301 f O PCT/JPOl/07954 

10 0 7 4tit:— A:3^:3p::^71><$^>bSlflg^tbTV^S:^©^3te^l^>X^=a:^^— 

0 7 5 i±^mmm(Dm7mt^m^ i^-ifm^mmcDm^m^mx^^o 

15 07 7^iSI:^i^?)>^)Sggg$;^^XV^§:^-^CD^^ffi^>XicJ;^l^--•tf^(^)^:)fc 

^^•r0i?^'2>o 

20 ^J©Xd 

25 08 2i±2|s;||ifieff$^0||8^3Jlc^S V--tfSnx{3j;t)iJ7^y^^ 



41 



wo 02/22301 



' ) PCT/JPOl/07954 • 



ms3 \t:^mmBm(omsmi::^^ u-v'Ijuj^jz^ ^w^imm^fx. 

0 9 2 t±2^lli«s?l^B©^ 9^?!lfc:#S l/-if^p□[::&^§ffiv^T*px^^^^©F^gp 
0 9 5 t±2^^IW^^CD|| 9^?!l{c:^^ l^~1fiPX7^^^85£^-r^fc«)<Z)7 
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. wo 02/22301 ("^ O PCT/JPOl/07954 

0 9 9 i±m 9 8 ic^-rinx^^iij©gp^»fM0T-^^o 

010 0 l±:^mmm(Dm l O^Jtz^s l/— !f JD^:7^^<^Mv^T^^^:5t^^^^(^) 

2, 3, 4, • • --r^^) ■r-;^3|sj-{z®^iR*s5feb'5o ^:^D3^^^#^■?^KJK^V^ 
2a W/cm2) T'^^D. 1^/1'7— ^jgAS 1 X 1 0« (W/cm2) l^±(Dmi^ 

W^m. (W/cin2) T'^^-So 

01-06 ^ffiv^Ti^B^-r So mat i^— if Anxcf ®*nx^^i^ i ©^m0t^ 

43 



wo 02/22301 i^) < ) PCT/JPOl/07954 • 

t^^aiJ ^•l^-SCi^tcr.i^D. m^j^P ^^if^^^ > 5 o T^i& ^ Hi: S o 

15 7 <^?^fig-rs<D-^ji3fev^o moo-Mm.^ i u—if^L^^ji^^jpx^^i^ i © 

1 3Xi±U —ify^Lm^ t ^ miR^ tltj^ V ^ CD -e. 5PX^^t; 1 CD^M 3 

f Sc:^3{)ST#So i:^T> JPX^#n©^M3lcTjej^5&^jn^^^^'^S 
CI < iJPXM^i^ 1 cD^if *s qrtg «C S o 

25 ^M^^^j^a^bTJPX^^i^dsgUtU ADX^^tf>{js-®if^nS:li'^T^§o CI 
titi. '0^Jx.^^5PX^^^^®^^^>.*s^#v^:^'^cD•eJ^|fT•^So A:;^fitJ^;b*sTOP^ 

44 



wo 02/22301 



t ) PCT/JPOl/07954 



m^'b. wm-r^mm(Dmm±i:^^\^^x. ^mmmi^mm^^tixu^i^mi^^x 
^x. :^msmm^^\,^x^^'?mm:ixDm^^ti^ikMmi$ihivx. ^(o 

(1) ~ (3) ^$>:^o 

my6j^^^i:>-^x. my(imz:iBif^mn^mi^ix i o« (w/cni2) i:i±xi!fi'D 

«^^^CD±Rg^^ bT{±^ -esajxJ^ 1X10^2 (W/cni2) 
trfe-So >'Vl/;^i|iii^J;tii liis~2 0 Ons>^JS^^bV^o #^^IKiR{c:<t 

m4.5\Biiy'-vmfjaJim^^m:$cm (199 
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wo 02/22301 * ) 



1 ) PCT/JPOl/07954 ♦ 



(A) iMJLl^mm : (m^ 7 0 0/zm) 

(B) l/-if 

: 1 0 6 4imi 

U—'trytX^^^yhmmm: 3. 14xl0-«cm2 

^^^^ : Qx-r iy^>''?;v:?^ 

i^D?gbJ^^ig{: 1 OOkHz 
: 3 Ons 

U—V%S,m : TEMoo 

(C) ^^«1^>X 

(D) MJinm-^ffimm^ti^mm-^cD^mmm. i o onim/# 

) ©^^^b^lOO^. HP^ (NA) *so. QOom^X-^^o ^^-7^ 
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wo 02/22301 



O 



i ) PCT/JPOl/07954 



oB^'^^'r7'—^itm^mu>x (o co^mifi^o^^ mam. (na) i^o 

. 5 5<D:^-^-e$>§o tf--^/1'7— oil (w/cm2) gj^*^ ^iffJJC^^ 
^yy^^j}^'^' h|)::*;^< JSC'S 

•r^ai3^^^;^7 ^sjpx^i^i^ 1 3 tmm 2 1 tzia^ 0 1 1 tci^^-r 
mm hmmi^mM't^ ^ y ^ t±g^i3^s-r ^ s imJLnmo\z.±i 

(2) 

^-a-^^i^-T. m:9t^\z^\'y^mw^m.i^\xiio^ (w/cm2) j^±i?^-3/vi/x 
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wo 02/22301 t ) 



i . ^ PCT/JPOl/07954 



W/cm2) -^^j^^ >'Vl/:^*sJi^8J^«ilns— 2 0 Onsiijs^Ef ^ bV^o 

(A) iPJlM^i^ : y 13 > i> (i?^ 3 5 0 Mm. 4 

(B) Ix— !f 

: ^##:i/-1fj5&®Nd:YAGl/— 1f 
: 1 0 6 4nm 
l^— 1f^;^>}t^/ ^ifM« : 3. 14xl0-8cm2 

j^DTgUM^Si^: 1 OOkHz 
>''?;i/:^fa : 3 Ons 

m:b : 2 0 uJX'^vi^:^ 

if^SS : TEMoo 

: 5 Ofg 
NA : 0 . 5 5 

(D) AnX^i^^ds«g^nSSg^©^l&3^ : 1 0 Omm/# 



48 



wo 02/22301 (~) 



( ) PCT/JPOl/07954 



^3a^^^bTV^;g)o S^U33>^^fe©P^^t^5 O/zm. 1 0 0 /zm^ 2 0 0// 
5 0 0/zm^ 1 0 0 0 /zm(D#'^fc:oVNt±iBII#^^bfco 

Nd:YAGl/— if®^:Sf2^§ 1 0 6 4Iml^3 j3^.^T^ U 13 V^^KCD 

3i-rSC:i:*s>9.3{^^„ 01 2{cl^-rS/'Un>e;ai>'\ l 1<D^^{±3 5 0//m-e^ 
I 7 5 Am©gi5^{:i?f$^^n^o CKDi^-^Oi^j^^Ji. jp^ 2 0 0 /zmCD 

^meem (200 0^4^) ©n? 2m~^7 sm® fh::nm>jvi^:7.u—viz 

1fi^S.-r^^^(D'^-^{i>tj:< t%\,^irtlt^-"OX^^o V^*r^^<D:^'^^)^©f=^© 



49 



wo 02/22301 { ) 



O PCT/JPOl/07954 



X 1 0« (W/cm2) U±-Cti'-D^^;V7.mtl^ Insl^TO^mi^-X: 
^2 (W/cin2) -eag>So vVl/Xi|iMJi^J;?.ti lnsJL:iT:&sif^b<. IpsJLXT:?)^^ 

if^inx?9F^#iir:Sc* (1 9 9 7^. i i^) omi o sM'-BI i IM© >':7 

o 

m^m^'t:brcimz:u—^^m i o i ^gy^-rs i^— if^^$»i^gp i o 2 1^ 
M^ttfe^-r^n-f 1 0 3 ^-<^D>r 1 0 3T-^iif^ 

titd u—^m>ifimm^ti^imjiMm^ 1 n^mw^ti^mm'^ 1 0 7 i:, 
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wo 02/22301 ( J ( ) PCT/JPOl/07954 

3fc. d^L^Ho©;^?^— S^l 0 9,1 1 1,1 1 3 (DmW}^^mir:^Xy^-'t^m 

X(Y)|ftX7^-i:^l 0 9 (ill) {cJ:*3X(Y)|ft;&[pi{3^»i^-e-^citicJ;DfT 
do X(Y)|ft;^7^-S^ 10 9 (111) *s^i&^®<D— fi?!l^?5;^o 

l'— If^lli 10 1 \tJV\^:x, 1^— 1f^^^^^§Nd:YAGl^— 1f-e^:5o l^— 1f 

Nd:YLF I/— if -^^^$7 >i^-:7 7 T 1/— if ^sag, ^ o ^ y 

^m^T^^^. NdrYAGU— if, Nd:YV04 Ix— if, Nd:YLFl/— if ^ffiV^^® 

l^— if:)fei±P— if l^— A^^^tPlci^T-afe^o ^3fcffil/>Xl 0 5{±^3te^|g©— 
^JT-^So z$a::^7^-i^i 1 3t±i/— if3te©^3fcj^^iax^^%©i*igpic^t»-^ 
^J-e$>^o ^^Mi^>xi 0 5 ^z|ft;^ip]{c^i&^-y-§:i^izj:o-r 

(Dif-Axy'v 1 1 9 ts ^m^^o tr-Aj^iru 1 19 ^m^m\y> 
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wo 02/22301 



( ) PCT/JPOl/07954 



l^— if^Di^m 1 0 0 li^ ^ Id. If— A::^7'y 5/^57 1 1 9. t$^-f D ^ 
^-10 3StK^^^l/>Xl 0 5 i:l^b^tt±JciaM^tlfcii^^^l 2 IS 
V^m^UyX 12 3 <^i)i;t;5o H^^^ 1 2 1 bTi±^Jx.JiCCD(charge- 
coupled device)>b p« ^ ^ o "©^^^^ > 5 ^^^tf ^® S^mmV oT 

^^ffii/>xio5. ^j^-r^D-f 5/^^^— 1 0 3. tr— a 

1 1 9^^^U ^^V>X1 2 Sf^^^tuTli^^l 2 n?Jt 

xy-'^jmnimm. 10 0 ^ fc:. mmmT- 1 2 i ^ m:*; ^ ^^^7=-^$^ *s 
i^mm^ 12 7 12 9^. ^m^^o mm^—^mM^ 1 2 5 it 

1 5*sz^X7^~s;>l 1 3<£^i&^J^'r^ci:{:icl;t). Rr^£DMj^*s^®3 tc 
iibTat^-rSc ^fes ^^T^^-^S'^gpi 2 5ti. «^5^-^^StcbT^M 

. 12 9 izUi:mm.mti^m.^^ti?>o 

^12 5*^^©H^7^— ^^*sA:trU e:tLe>©7=— ^J'^fe^tdbTl^— if^^M 
^gpi 0 2> m^ffi^^il 1 TZfetJ^XT^— :^®J#§P1 1 5^SJJ^-r^Ci^fc:j:t) 
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wo 02/22301 I ) |~) PCT/JPOl/07954 

:g©l/-1f:)fc L ^l^^f ^^-1f:)fc^l 0 1 ^^^g^f^ (SI 0 l)o m 

bT^ iax^^tii© z iW:S-|qicD^i&M^^-rs (si 0 3)o ctbiis i^— 
^® 3 l^-fig-r^ u-if^ L ©^^j^^^i: bfefiDX^^^ 1 © z $4:&|qi© 

■bQjinm.m 1 1/— if jax^m i o o (omm^ loi \,zmm-r^o ^ bx^ m 
mm^Mi 1 7^^nr^:)fc<£^:£^-^Tinx^^i^i^,^gg-r'g. (si o 5)0 
mm^titimm'^^^^ > 5 ^-^tfspx^^i^ 1 omm 3 ^mmm^ 1 2 1 1 

M 3 tcteg-r s d ^m^-r^ (s i o ? )o 

ci®Mj^7^— bT z ib;:^?^— 1 1 3 ^ z ft|:J5^iqi®^iij^-fr-5 (s i o 

9)o cnicj;t)s m^M^lil 1 7©qr^5fc©^;i^^^®3fc:^&gt-So 3&43^ 
W^'y^—^^mUl 2 5{±ii^7^— i$^{c^-:5V^Ts ■©©f^^^-l' > 5 ^^tf^lPX 

gpi 2 l^^VX^—^ 1 2 9{c:ig|^ti> ^ i 2 9fei^®f^^^ 
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wo 02/22301 



( ) PCT/JPOl/07954 



i^i®j*igpi::SiStegic, ztfix7^-$^i 1 3\zx\)m:a^mQi^zm'^\^^ 
^m-^"^^ (SI 1 Do 

mm 1 ®a® 3 ®«j»f^^^-i' > 5 Jw^if-rso i^— l (omit^ p i±*Dx: 

BJsS^n^o ^bTs ^©f^^^-f >5l3^oJ:afc: X lilix^— S^l 0 9-^ Y 

«i:^7^-s^i 1 i^^i&^-^Ts ^mmmmm^mm=^^'y-(>^^^^^^vi 
mj^Mm.^ 1 op^gpi-ff^^T-s (s 1 1 3 )o ^ UT. mj:-MMm i ^^^^^ 

^-r >5{;i?&oTffltfS^i:Jc:J;t). ipx^^«^l:&^ifr^ (sll5)o 
>5^c:Ml^bTV^§o eUT. X $^1 0 9"^ Y ift&;^^~s^l 1 i<^^ 

x-mm-r^^ti^-v^^o j:^Xs mmmm^^thxwm'^^^-(>5i;i^ 
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wo 02/22301 ( ) 



( ) PCT/JP01/079S4 



^i^^mi^^^yy, HmT^/wx^^yyr. ^s^^cD^^^m) o^s^d^irij: 

-So cnjis HOCDU— if^fc^l 5 , 17, 1 9**^ttllf^^tifcHocDl/~1f^ 



55 



wo 02/22301 i ) .if PCT/JPOl/07954 * 

7, 1 9{::J;D*^jfe P ^?i^^b■rl^5^s, i^^BMl±Citilzm^^fiTU—'\f 

y 5{zr&oT— ^Jt3lBg^nfeHo<D7'lx'1'3feM§P2 5, 2 7, 2 9 <&iii;?.TV% 
So 7'l^'Y^^gP2 5, 2 7, 2 9®^'^^3:feV^Tl^b^!J^3iBg$^^feV— !f3fc 

CII2^?!J3 

^mmaU^VX liTaOa *^e.:feSiS^*S4 0 0 /zm a]ft©jBEmi^^'>:>i>'\ 

il2^J{;'ms^if^M}±x Ell 4 fcr^-ri/— IfAPX^g 1 0 oRxrm 1 9s 0 
2 Oi^^t^m.ti'^M^^ti^o m 1 92^tJf02 Ofc:^-r^M{c:ov^TgteHJ-rSo 
25 JEm^?'>ai>'N3 lJ±s ^it^m^bTCD'>3^>'N$^~- h (^'-f^l/A) 3 3 (z-^^^ 
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wo 02/22301 (") l) PCT/JPOl/07954 

^lyrs 7^icB^^tiT43D> P^1-^Il]m^3 9CDP^fci{if;f^©P^gia (8 
^>3&SHm^^F•>'3l>'^3 1) C0tftm.i\Si<mE^m^-§r^ (S2 0 Do ^{JSiR^-ffi 

^5cDi/— tp^te L if^^i 0 i:&5g^-r§ (S2 o 3)0 mzm 

i3^5V^T(i^ 1 0 6 4ninT-^^>'Vl/X^ (PW) MCD ^XAG I/— 1f 

iJjSjg^^nTV^^o CI® 1/— ifti^ ^V)/7.<Dm\)j&\^mWLWLi^2 OHz t? 

7 listens -e$>D. /'?;vxai:?^;i/:^s2Ji3 0 O/zJ Tafe-So 

«ii^^^**3N-oj?^^«i^-rs (s 2 0 5)0 '®^^i^*j3N-(D^^*s^aa 
(S2 0 7)0 i/-if^ L ®^5fcji^©^^s (^a&«) -©if^^^^N-cD 



57 



wo 02/22301 



i ) 



(~) PCT/JPOl/07954 



mm (wmMm-unom^j^xj^mmm) ^mmvxmM^ti^o x-y-z 

LTi^^i^'NS^— h 3 3t3^^t^ttfc^»f^a;$t^^i^Si-:5 (S2 0 9)o WWf 

-if^ L (Dm%m^mmnmM^(oum±-\::^m.-r^^^\z. z mx=v^—^j 1 1 

3^^1&^-^T:7;r-:^7Xli^^^f -5 (S2 1 Do ^ClT-{±s H^M^^ 1 1 
7{c:J;-:pTf#e>n^ffimm^e7i:>'N3 1 ©^sm^^^^l^^ 1 2 

i±s mm.y'—^mm^ 1 2 5^p^©tB:^JM■^^:l^':5v^T. Z ^ 113© 

»©{55[mh^§<fc^K:z^>^7^— i^i 1 s^um-r^o 
(Dm%^^mmnmiu<om-^:^xfm^^vinm> vtcm^^i.z^m^'^^ (s 2 
% L ©^^ji^©^{jiS:s^;^it z 113^ I/— if ^ L (Ditmysmzm 
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wo 02/22301 f~) 



I ) PCT/JPOl/07954 



Ix— 1f ^ L (Dmytf^ommM'^tdii^ Z 113^ I/— L (D^fftp^ 

gd^^Tf^ (S2 1 5)0 

7^-:>>l 0 9J5:tJ^ Y 1 l^^K,^-^^ (S2 17)o U-V^Ul 

{C. 8 0/zm) ^cei^fflE«m^•^7al/^3 ICDF^^lC^^;^ p dsfig-rs J; ^ 

S5^>'w;^5=-iyr3 7^^^i-§feae>K:, mmT^mm^3 9 (Dmi^mm^nt^ 

1^2 2t:^^ttS<J:atz:^ ffim^^e? 3 1 cd^M (l^— if^ L *s;3^||^ 
HII^^ 3 9 ^ 1/ ~1f 3fc L 35)^ ^^-r -S ^: }?js-e # S o 
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wo 02/22301 PCT/JPOl/07954 • 

5 3^3 2 (ytrnm^un) iznvx. wmnm.un3 2(Dm^izu-v^ l com 

wmMMuns 2(Dp^^iz:is\i-^m^j^Rv^^(Di&m(Dmzm 

10 ©^aEabSV>ii:^»f^#^3 2cD^i&d5§iJ®^nTV>§o 

L CD^S^§V^^±-®8lf^^$^3js^3 2CD^ifr<^fTofe:^'^, ^^^J/^MJ^9 
02 5lc:^^tlS «t-9tCs ^l^^^#3|^ 3 2 <D:R^^IqI D td^oTl/— if 
% L ©^j^J^^^V^J±^if^^5^^3 2©^»li^;Kt3M/l&bfeP^Pi^;tbT 
15 ^WL<D^^y^mWi9ifiJi^^^flX\i^<^}l\Zti::ho l^— if3te L 

^v^i±^ifM^$^^3 2®^i&3m^?l<-r^ii^fcrj;t). EI2 et^^^tb^ct 

20 1/— L (D^^:5[qIab^V^^4^if^^^^3N■3 2 (D#S&:3^|qI. ■TJ&fcT^L' 

^t37EbM^^^:atF^if^^^5^3 2 (X Y IfiXT^-^^) 

25 ^f37gLj^^^St>*^^m#^3 2CD^Itl3itj^^^^<-rs^^-ex;b-r^/ h 



60 



wo 02/22301 



O 



PCT/JPOl/07954 



mm 9 tufctfe^T^ifrs (s 2 2 i )o 

mm^-r). APflE-~~h*;i/3 6 (iffiE^^K ^Iffi— — h-;i/3 6 $^®>^-fr;2>fe 
^OiPflE-— hVl/|ES&^^ (El^-iir-r) ^^WbTV^^o iDffi— — h';i/i§^l&^@ 

<o mS\^^^y^3 4^^M-r;5fEm5^^W>^^»^:r3 7 b < 

•i^fcJ|^filT-lJRg|7}f>7-^^^f^S(j$-iir^Cl,i;{CJ;D> 1^2 9 {^^^tl^O: o tl. 

3 4{c:^g|^SfiEm7*>'W:^^yir3 7 (jBE«^^»>3i/\3 1) $r 

JnfiE--hVl/3 6dS'>ai/\^— h 3 3cDS®l::^^bT3J^^e>M{c:iJD£E^~hVl/ 

3 6 »^7:c>^^i^- h 3 3 ifimm-r^ t^izmm-- hvi^a e fc:<k 



61 



wo 02/22301 ( ) ^ ) PCT/JPOl/07954 ' 

T v^ § 3z7\gp^i3if&:;dds^ ^mn 9 ti^m^-T^o ^^v^ mm 9 *s 

XWm^tiXs fiESa^v'NMi^^^-^^^ra 7ASffim^^'>:r:/\3 liy^^^m^n^c: 

3 4St5AD>E— — h*;U3 6 ^"^oi^N^^— h 3 3 }{)f^e>^tt^75-Iq]tc^l&^-a-:5o 185 
g|5^^^y^3 4:Rt>'iJnffi--K;i/3 6 As^i&r i:. ^^^nfefiEm7^/W::^5^ 
10 ^y>^3 7JiiSS^5l^^^;/t^ 3 4^Cl!S^bTV^§<D•r^ 03 2 Jc^^ttS ^ 

^\^^-if^ 3 4^c:l®^bTV^S£Em^^W:^^y:7-3 7 fc. h 3 3{3 

»f^^^tifeffi«7^>'wx^!yr3 7jht;fjEm^?«>3i/\3 icD^5fe#^fTd<ta 
ic^ ^ y ^M:® 9 m^^^MzmmnmMnvin\.x^^mh^-^7L:^:^^ifi^ 

3 1) (Dp^^iz^w-r^^oizm^-r^^^x. mt^j^vi:isi^^u-ir^ l © 
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wo 02/22301 (' ) { ) PCT/JPOl/07954 

•t^^^ii^xn^o 

W^t^m^^^ 9®^K:?f$fig^ttfe^^{c:filtp»>3i7\g|5^©f^gpi3^^^^-(i 



63 



wo 02/22301 



I ^ PCT/JPOl/07954 



«}; s#^g§Minx{cTlli^^ tt^ fe^i. iritis 

)v:;^v—^tf(M (tdt^i^. yx.Ahfj> (fe) i/— if) 
^r^. I/— ifSnX^mi 0 0^c::feV^T^ Z ipBj;:^7^— s^i 1 s^^i&^-B-scit 



64 



wo 02722301 



O 



( ) PCT/JP01/079S4 



D-r 0 3^^V^§f^fc^3^C/^— 7^^ — C1CD7\— ^^^— 

^^^iBiSt-^ie^^^s^;^^ ^^3^ ci©i:#^ 37;^-— A;;^li^:&fJ^fea^ot/_- 
-if^^l 0 Id^^M^^n^u—if^omiJii. ^ ^ ^y ^mWi.(Of;:Li^<omti 

<&i^^a:bTV^^o 



65 



wo 02/22301 { ) 



{ ) PCT/JPOl/07954 



Jeff dc:^*s-e#So ^fc. ^V-^^v K*^v^{:I<^:Sl$^'1'i^>^^c:ii:bT^ V 

:^3v^T> mmT^mmm(Dmizmm^titzmmizf^ts^mj^^mm^^^(Dif3^{z 



66 



wo 02/22301 



I ) PCT/JP01/07$>54 



dl^^tc: 1/— if^*5^^tL:feV^:^Jg-e l^—if^^^^^-T^ ^fcij; ^)^ V— if 
if ^0*^^i)S^3^14#)N-©l^gp t^feg-r S X^iz l^-if CI ai-t?. 

67 



wo 02/22301 t ) PCT/JPOl/07954 • 

h* ^ ^ r o ^2 x<b*^3g-r ^ # -5 o 

J: -5 ^ ^ ® ff^fig AS 1/ -if ^ J: ^ iz x mm ^ti^t^id^ yamM 

ytm^&un^m^m< ^^tj:wm^-^^—>iz^^ 

^ ^ -fr ^ CI h 13 J: ^) ^m^^uu^^m-r^ ci 1 t> . jf^^k^ n 

m^zx^^mtn^^^-mmm^wwf-r^^tt^x^^o 
^i^—irytomyt}kj^xjp'^07&mo^i^mm^fitz^m^<DiiLmizxy6mM^^ 

68 



wo 02/22301 



O 



{ ) PCT/JPOl/07954 



69 



wo 02/22301 ^ ^ ^ ^ PCT/JPOl/07954 ' 

ti^^^-r^-mm^%mi^xi&<rji^o ^t^. ^^^y^\^^-:>x 

^m'p-r^ttfi'mmtt^^o ^tl^(D^^m. *^B^icJ;t^^i\ misbxnmM.-z>M 
mtn. :^mmi.zm^^m^^un(owmmmi^:is\r^xit. mmm^m^tA.^ 

70 



. wo 02/22301 



PCT/JPOl/07954 



<tai3^^bfe:^^. m^•r^^m^(Dr^lzmm,^fhitmm(Dikmz:^3\,^x. tft 
''y^-^mt^^<D^m-isn^'^-^x^mmzy^^i^-t'h:z}Li:^-^^}^f^\^ mm<jy-}5 

-So 

:^^mmM<D^2,m\z^\i^xmmT^o mzmmy^^^xmrn-t^mA^mk^^ 



71 



wo 02/22301 



1 ) PCT/JPOl/07954 



(B) if 

: i{^^#:l^-ifilj®Nd:YAGl/— if 
: 1 0 6 4nm 
l^— if^::^^^y h»fM^: 3. 14xl0-»cm2 

^DjgbM?^^: 1 OOkHz 
^'W::^!!© : 3 0ns 
as±r : ttS:^3< ImJX^WT. 
1/— if : TEMoo 

(c) mitm\y>x 

mm : 5 0^ 
NA : 0 . 5 5 

\^—^%^&^n-r^M^^ : 6 0/1— fe> h 

(D) mT.Mm.mi!^mm^n^mm^(D^mmm. i o omm/# 

S3 3J±"y->r;i/l©¥®©^^^^bfe0t!^t). 03 A\±^>y)\,2<D^ 



72 



wo 02/22301 C ) P) PCT/JPOl/07954 

TV^So ^LT^ ^3 5<±03 3Jc:^-ri^>r;HOXXXV-XXXV||{zt&^fei|ff 

Pg-d^©:^-^. 1 ^Vl^::^ © 3 h TB^^ tL5 y X 7^' y h 9 0 ©if 

;^ l^-if ^©it^ig3fc©:^l«I*5to»f^^^ > 5 ic^&a <t a UT. Vl/;:^ I/— 
•if:)fc^Ml^b•rJF^fig^^^fe^^y^^J^9^^bTV^So ^ ^ ^ ^jf h 9 0 

5lz^^tci'^^^y^7mM9^Jfm-t:^^hifiX^^o ~15. 03 8ii. 
-if ^©iS^<i^©7^|ql^^if^^^-r > 5 ^^3^^^T/ Vi/;^^ v—Vtft^mi 
bT?^^^^nfc;^^*^^MJ^9^^bTV^So ^7 ^ y 3i< y h 9 0©-^if^^ 
^-f > 5 ©:;&|qj©-vt1Siiii:i^fi^/jN^ VN©T% ^ z?^;^ 9 ^?F^^-r ^©{30 3 



73 



wo 02/22301 i ) t f PCT/JPOl/07954 • 

74 



wo 02/22301 ( ) ( ) PCT/JPOl/07954 

o 

. s 1 4 iz^-rm imiz^^ u—'^tajimm i o o ^i©^iB;i^:&4"ii^fc:i{fe0jf ^ 

o 

iX4mMm^mM-r^^viz^ mf^mmwm2 o ii±iX4mMm2 o 7®^ 
9 0" mmm^^2 osit. m4 2iz^irj^ot^iy2m.M^2 os^^tso 



75 



wo 02/22301 ' ) 



i. ) PCT/JPOl/07954 



oytm±^mm^-^^W}i¥^-t^o ^fe. 90° ©feii^gp 2 0 3 ^v^mm 

^ D \y ^ ^— 1 0 3 9 0" ©feUgpas 2 0 3 -?ijl3\5<^ 90" 
0° ^;?.Si:'5^3iBM^nTV^^o t^— IfSDJI^a 2 0 0 (±s 1 0 7(D 

2 1 3^il;l;So e^f^J#^fPl 1 5 it. Xy^—Z^l 0 9,111,11 3®^ 

ab^o Sax^^i^ijisyun^i^^cyNT^^o si 0 i~X7^iy:r si 

m^mmw^2 0 ik:j:t), i^-if^^i 0 lifi^mm^ti^mMim^iLP (D 

U'— tf^ L ©^pg^^iStit-^ (S 1 2 Do «P3^iii5gP2 0 1 ^:I:feV^T 1/ 

^■Ts ^PX^i^tJ 1 ^ Y mj^miZ^^XmOLf^OX. I/— if^ L ®:}f RiS 
^ EP ^^•r^R©:^fft)b5JPX^^i^ 1 © Y tt:^(qItCMtlffe^l^^^^-r > 5 

®:;&iRiJ:-gc-rs<fcaj3iigi5-rs (si2 3)o cinti. ^wi;^^^— i^2 i a:^ 



76 



wo 02/22301 (^j f"\ PCT/JPOl/07954 

u—vya L (Dm^^m^^^m\j^^tj^mm^t^ (si 2 5)0 o^d. ly 

#r 1 <D—m^(Dmm'^^^-( > 5 J: a b-r. Jpx^^i^ 1 {3 ix— tf^ l 

»f^^^-r > 5 {^^&oT^jax^^i^ 1 (Dp^m^mmmmmM^'Bm,-t::b (s i 2 
7)0 3fe4b\ ummtft LP ©ix-if^ L ^mj^nma 1 t^Mi^^^^ji. gi4 

^mm^tit^i^-v^ -L <Dm^^9 0" tdimm^'^^mm^T^ (si2 9)o 



77 



wo 02/22301 O ( ^ PCT/JPOl/07954 • 

^ (S 1 3 1 )o ^J^ii^ LP CDl/— if^ L ^jDX^^i^ 1 {::Mi^-r'2>:^ 

^tJl^-^^-r^ (si3 3)o ADx^^i^l^s^tj=3>5^y:ric 

i)ST-#So c:®<tai^ll3^?yT-ti^^^i^^^:^^^*e«Jfc:?F^fig"t:§S©T^ Jpx 

25 1/— TiPX^gS 0 OCDmB§^fife^-e^So 1/— 1f»PX^g3 0 0©^^^^® 
d-fe. 04 0 t^^03^J{c:^Sl/— 1fipx^g2 0 0®:^^^^i;I^I— ^^{c 
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wo 02/22301 (~) 



{ ') PCT/JPOl/07954 



u-^iuoL^m 3oo\zi±, ^ 3 ^j© 9 0 mmmm^ 203 i^mf ^ tvx v^ 

tj:\,^o em::^y'—y2 1 SizJ^D, 1 0 7 OX-Y^MMPJl^^i^ 1 cD 

1 2 3©Ii;f^^-r^o m4^n){3{i9 0° Hlfeiig&gp 2 0 3 As^tt e>nTV^3&V^CD 

Tn ^^©^^ y :rs 1 2 5 ®i&mi^J^:>tb3fe^r^o 
:^7^s/rsi 2 3^. ::^7^iyrsi 2 7®i&f^*sfTt)tL^o ^^^i^-^commz 

^ix^o ^(Dm. :^^—i^mm^l 1 5*56/1^X7^—^^2 13^9 0° 
^^^mm^-r^o c:<Dem:^^—^2 1 3©ii]fefc:j:t)*nn:^^i^lttx-Y5p 

mmm^mm-r^o mmz^ :rs 1 3 3 ^muiz uTSpx^^i^ 1 ^wm 



79 



wo 02/22301 



I ) PCT/JPOl/07954 • 



0®^^^^^-f >5±£DLI-LIJc:^&-::>T^J^bfc©f®0T'ab^o 05 2 

Lm-uns Liv-uvj3^&c3TtD»f b;fcir®®T-$>So ^n^osd^^iS^}?^^^ 

J^^^^*)^^<:feSo J:oTs 05 5{3^-rJ:a{3^lt^^^-r >5{w:t&-::)fe 

snx^^ti 1 6D^i^®)^^j{)S^ < 5&So ^fe. ipx^^^ 1 cD-ffli^M 4 3 cDcaa 
jfeso-^^if® 4 3®^dei4is^<;&^§« cititiMbT. 05 6{;i^t- 
<t o l-N 2jc^JSjf$^{::^^ V— !fS^X7^^^fflv^T ^ »y 3^* 5/ h g 0 
m^^< (^JA{i2 0>amOT) B6fe■r^^^ ^^^y^:x^^^y h9 0^i^~izm 



80 



wo 02/22301 



O 



0> NAO. 8®:^-^0^^»;/^X?}<y h0:A:#^{i. ^5feffll/>X©^^5 0 

. NAO. 5 5©:li'^©t^^y^::2;;t?y j.CD:;^#^ J: <35:;So tf— i^yi 

. c:©i/-1f^L©^|^{zJ:^^>fc^igijRi)Sj!l@7??f$^^n}fe^5'^5/^:;^5f?y h 
9 O©if®0-^^;g,o la 6 0 Ic^-r^Jii, 0 5 8^c^-r^Ji;D^#V^Plp 

KDrnmrn-^^^o 06 i^. if3teL©B^i^t=j:^#5te^iKiR*sj^a-e 



81 



y/O 02/22301 



y PCT/JPOl/07954 



^ 6 2 Ici^-r^S^JJis S5 8tc^-r^?aJ: D/^^v^>'1y— ©/i;!/:;^!/— If 
V—'^%(DJ^^ — ^f\\^< bTV^^©T*M^4 1 5 8{3:^t-^:^4 1 

^e>{3, 0 6 4 fc^-r^?ij{is 0 6 Otzi^-r-^JJ: f5/jN^i.%/ir7— CD/vuxi/— if 
fei&s l/-1f^©^^'l4>J^i^<^ol^-1f^®^5aj^^-^^^nrtgh;St^o C 



82 



. wo 02/22301 f^* PCT/JPOl/07954 

gSc^x h ©^©Mli ibsx- # ^ c: ^ (CO i.>T> ^ y 4< y h o:^-^-?: 



83 



\ 



WO 02/22301 \ ) ; ) PCT/JPOl/07954 • 

^CDNDCneutral density)^ =S-ND:7 ^ ^ 1/—" !f ^L©^ififc:^ b 

o—m-Tl^^h \^—^%mWS^U 10 2 TMIi-rs e: lc:<j: t) . if^^ 10 1 



84 



wo 02/22301 



I ) PCT/JPOl/07954 



^X3^ 03t^ ^-r^D-f y^^^— 1 0 S-trMa^^tLfclx- 

4 0 3 ^M^?-r s u >xm^wmmm^ 40 5^. ^m^^o 

U>:Xm^mm4 0 3itm^m\y>Xl 0 5 a,. lOSb. lOScts ^tL 

mum.. m%mi^>xiosh^^ts%^^<D^uWi. m^mu>xi 0 5 

1/ >X^^;^ 4 0 3 lc^{>f t:^- ^ tb^^^M 1^ >X©^Ji 3 ^Icfig^^ 
^1 2 7{:::3r->i^-h'^:&ffiV^TiiP^©::^#$XJi^^ffiV>Xl 0 5 a. 1 

0 5 b> 10 5 c(D^t>^titi*^mm.-r^mm^xi3-r^^ti:i2:i[). Mytmu 

l^~ifiPX^S4 0 0®«Jg^l 0 7^;I^±. ^^ffll^>Xl o 5 a~l o 5 c 



85 



wo 02/22301 



< ) PCT/JPOl/07954 



0 6 8 it^i^mm"^ 12 7 ©— ^i9^^^-r::^n !y ^^i^T-Jb-So 

^12 7t±s -rf^»^^4 1 1. ffiliil^fB1tgB4 1 3:StJf®mt^^4 15^ 
C©:^^. :^#:^J®g|5 1 2 7iC^^Ml^>Xl 0 5as 10 5b. 1 0-5c. ^tl 

^^(Dm-t^My^^-y h<D->m^(Dmmmm:ti^'^i^mm^nx\^^^o me 9i±, 

1/>X1 0 5a. 1 0 5b. 10 5 c©^>^{c:oV^T. ^tb^ ^^tf^^^©liP 
^ ^-^U-ifil. 2 4 X 1 0 ^MW/cm^) HP^^SO. 5 5(Dt^lzmm, 

i/-1finxtufci0 5 8~0 6 5T-ife^Ufc^i^:^-r-5Ci:{3j:D#:sci^^ 



86 



wo 02/22301 



(~) PCT/JP0iy07954 



P^^G. 19x1011 (W/cm^) <Di:#{c?F$^^ 

>tJPX^^i^l{±^U3>»>i/\x*fe^o B5^J{C:feV\T. SI 5lz^-rj^l-0Sji;i 

if Snn::&?Si:l^^t::;^ Thyrsi 0 l—:?^^^^;/^ s 1 1 l^t?©l&f^^ 

fT"5o 

'T.^^^'TSl 1 1^. ±lB-tri5i^U}/c:j;dt::>'^y— :RtJ^I|P^CD^^$^^'f$: 

S•:3V^T. liP^Ji >X^^^MM 4 0 5 bt >X^^:^ 4 0 3 
Ml^aUl 2 7©-\f^lR^4 1 1 (®6 8) l^A;i53^ti<g>o l^VP 



87 



wo 02/22301 i ) 



i ) PCT/JPOl/07954 • 



[^6«?iJ] 

l/— tfiPJi^SS 0 Otis ^'^y-iii5gP4 0 1 h^'-C^u^ 1 0 3 

^©^CDl^— 1f^L0^iWl±t3t:— 5 0 1 A51B®^^^TV^4o If 
— Aai:ap:;^7'?>^5 0 lli^^qT^T^ Ds tT— Aa^^:^>''?>^$^5 0 1{3J:DI/ 

i$^5 0 lCD^^^^x.§^J^*t-So cm{c<tDs ^3teMl/>Xl 0 SlzAltt- 
fg^^^o Cltl,^IIi7 3^IKEI7 4^MV^Ti^^HJ■rSo 

07 3{±. lf-A3i:^;^^1>^$^5 0 li&SIBm^tLTV^:feV^:^-^0^>teffil✓>X 



88 



wo 02/22301 f ~) 



( ) PCT/JPOl/07954 



o 

7 ^J] 

x$>^o ^tz. u-v^moL^me o o\±m^m\) 6 o i<Dma<D:k^i^^^^?> 

Ix— if Spx^S 6 0 0 ©Sjf^Asn 5 mJSnXJ^m 6 m0 l^-1f tJPX^gCDl&ft 

6 0 i(Dmu<D^^^^^x^:L}i\z^y)^ m.%m\y>xi o 5 ©^t^ssj^osn/^ 
^7 6li, ^m\)i^nu^f^^x\^^tii\.^^^(om%m\yi^xi 0^\^X:^U— 



89 



wo 02/22301 O ^ ) PCT/JPOl/07954 • 

0 5&:4ds A:d^tbfcif^i:l^bffi©if^*S5fa||||^fBtigP4 1 3 IcfBft^tbTVN 

2 7(D^D-;^0T>afe^o ^#:MlfgPl 2 7 J±liP^31iRaJ 4 1 9^U^>f@g|||^ 

1 9{c:gm:^>i<y bo^M0^^<^A:^7-r^o cntii:?), PiPiC3^^^4 1 9 

90 



wo 02/22301 ( ) { ) PCT/JPOl/07954 

S o 

^x±ii-^o iinizx^s mMn^42 mmmm'&m^4 13 ifiiz>:z (D-^r 



91 



wo 02/22301 



i ) PCT/JPOl/07954 • 



imsm] 

if^CD^D^gUM^S^^^f (Hz) . to>C?r^tKZ)X|ftX7^-S^X{i 
Y1M:5^7^— i^CD^a&g^^^v (mm/sec) ilfSo cm^<D::^7^~-S^©^ail3^Jgi± 

5^3 hT^f^^^n^^^ ^^i^gP:^^^^ y h i:v^^o J:oT. WWf^ 

n=&v 

f So 

p= 1/n 

^$)JI?^§c^;?)St?^So -r^lDt). ^b^gb^^^^f (Hz) ^:^^<-rsc 
S^CDi^i&jtJit^v (mm/sec) ^/J^^ < -T^^l J: Ds t^^/5^p^/J\ 
^<^J^T*#So m^v^\.mwm.^t (Hz) */h^<f Sci^-^:?^^^— <^ 
©^i&?iJgt:v (mm/sec) < "TS CI ^ D s ^ ^p^::^^ < $0^"^ # 

So 



92 



wo 02/22301 ( ) 



i i PCT/JPOl/07954 



^-oxii\[JLnMm(0]H^\zmmi^'mm^fix\^^o 



93 



wo 02^2301 



I ) PCT/JPOl/07954 



M 5 5 ©$?r3N-ii^J X. iiNd:YAGT* ^ ^ o 



94 



wo 02/22301 



1 ) PCT/JPOl/07954 



o J:oTx I/— if^^^JUfgpi 0 2A^e,(DM-^S{c:J:Dx 1/— if^^ 1 0 1 

^gO^^J^l 2 7tI$A>^cfte©atg^^i^^bTV^-5o 08 5i±m8miZ^ 
?>U—V'iu^Wi(D±i^fSim^l 2 7®— ^J(D— SP^^^"r:rD^;^0-^^:g»o 
1 \? 7 14 1. if Bfggp 14 3 RV^mm^^^ 14 5 



95 



wo 02/22301 



i ) PCT/JPOl/07954 



^^#^14 i<i±?!tbfe^ (n=^, p= 1/n) ^mmx^xm^^'^^w^^ 

jSLrj^mm.(D:k^^(D^ txm^^ti^^Wy^^y hmomMi^m^^ti^o 

m^i^m^ 1 4 5 !z<Dmm^—'$' h^mEmm 143 ^zmm^tita^mcDT' 
f^^b^— 12 9 ^m^o ^tiizxf^^ ^— ^ 12 9 izi±i^^mM<Dm^^m 

mMmW^ 1 4 1 (ii=£^v, p= l/n) ^^JMbTQfegXTK^/ h^CDi^i^^ 
m^bTV^^*s^5^(DJ:•5^3bT%i:V^o ^T. i^t)?gbM^SI^CD::^#^ ilX^^- 
i^l 0 9. 11 i©^iij3ijg^afeH^4<^^ hmo^mtom^^'^isb^mx^t^v^- 

Mvm^^(D:k^^JSiiXJP:^^—tP 10 9. 11 lcD#i&^^j^®^#^*s]igil^^ 

gpi 4 lizAij^ti^^tiz^y). ^mmw^ 14 iit±m^—yj\^<Dr^i}^^^i 

^^"5r^i:bTfe J;v^o ^:tbe»©:li'^%iS^^^^l 4 1 {3:fev^t:_t3®bfe^■^ 



96 



wo 02/22301 



t ) PCT/JPOl/07954 



1 2 9izmm^^^tci5b(Dmm^n'^o 

^mx^^o ^i^mrn^ 1 2 7 itmmmm^^ 147 ^m^^o u-irmj^^mm 

(D^mmmi±m^x^^o mmwmn^ 14 7 itmrn^tir^y'—^^iy-ifytm 
mm^ 102 ^m^o :i(Dm^m<D::k^:^izmm^htz u—v'iu:rmmxmjiM 

0 8 7 i±m 8 ^jiciix. ^ t\.^±i^mm^ 1 2 7 gP:9'<^^-r 
(DXiJizj:^mm.mw^ 149 ii:±m^'py=—y'ju^&iz vx. ii<Dmm<D:k^ 
x%^o ^^mmui 49\mm'^Mz.=^—^'^'7.=r-vmm^i 1 5{c:^^o 



97 



wo 02/22301 ( ) 'i ) PCT/JPOl/07954 ' 



98 



wo 02/22301 / -^ ^--^ PCT/JPOl/07954 

titCctD. ^^>^^^^j^9 (9 A) 3&s^®f^^^^>5izt&-pT5Dn:^^i^lcD 

M^9 (9B) *s«]»f^^^-<>5{z^&oTinn:^^^l0l^jgp©^M3ft7a{3 

^LT. 09 0{C:^-rJ:^{c:, i5'^y^^M;^9A,9B>&^6iJ7^.3^^ 9 
^y^mm9A (9B) :b^^^^^^^M^9B (9A) ^^^y^m^QBif^ 

^mm3:&mi^^ti^ti^m\cmM-t^o ^Ltn^Lj^i), •©if^^^'f >5i3?&o 



99 



wo 02/22301 



o 



f ) PCT/JPOl/07954 



mm9^m^'t^o m^it^ m9 iti^^j:^^:, p^^y^mu9Aii^^^y^7 

mm9Bt(Dmiz^^ ^y ^mw,9cm^m-r^o ^fe. u—^ytcDxm:^^^:^ 
itm 9 2 iz^^T^ -5 i,zm:rMM.^ 1 <Dm^-:^\^iim^-r^:f3i^\,z^wm-r^ ^ t 

iz^^^y^mm9B^mm-r^o xmmizMvxm-^-:^i!y'^miz^^^y^mm9 
^mmT^t. Wi^mm^ti^^^>y^mm9mmmizmm^ti^^vvxu—'^ 

»*s^l3?F^^^n:fe:^^y^^:®9lc:J;Dt5cSL^n§o c:nfcJ:t)^ ^fcJF^j^g 

^ti^^7^^y^mM9^i^-iznm-r^^:tifix^rj^\,^o ^itiizMvx. xmm 
iznvxm\^^:^i>^^miz^ ^ y ^mm,9 ^m^T^ t±mwL^iffi^\^:^\.^(Dx. 
mzmm^ti^ ^^^y^mm9 ^t^-tiff^^-r s ^}iifix%:^o 
<B u 9^J^3:fev^T. ^^(D^7^^y ^ mM9 (Dj^wmm±±m 



100 



wo 02/22301 ( ) 



{ ) PCT/JPOl/07954 



ifinx^gl 0 0 i:|si^©^^^bTv^^o ^9^?>J{3*5V%tz^;^^— l i 3 

D^ ^J;?.}is ^^j^P^Apx^^#jl©jpa^(^7^l^{z43VNT^^cD^^©'fe[gJ:t) 
AlfM (mm 3) lc:3gv^^4g3^^i^^v^^^5[g^3^ii^bfe?)s ^^cDB&^i9>cD'tiig}c 
sigi5 bfe ^) -r ^ ci :b5-e ^ ^ o 

^^t>©ip^^fq]ic:i3{t§i^-if^©^3fc;^cD^5ig^. mjiMm.!^(Dm.m i^M 

M) ^a3pi:UTADX^^^CDp^gpcDmM©*&gfcii®ibTV^^o ®9 3^±l/— 

^ ^^;^pj±^M3 3{j»^iipx^^i^icDp^gi5{3^iij-r^o m^j^'pomjinm.i^ 

:fet:t^0fM®^&g^^M3d^^Jnx^^i^lCDP^g|5^-ecDi^^ (Nz) tt^o 
^(D^M (Nz) ^±iBiailf^ (N) xm-r^Cit:\,zXt)m^titc^W}A (z) ^ 
Jt> 50XM^t;l^JP^;?lRl{3^i&^'^^o _hfB0fMcD-feg{z^^ 
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wo 02/22301 



i ) PCT/JPOl/07954 



tiTv^^o ^fes 1 2 7 <±s m9 3jsLXj^m9 4xmBMhtz.mmm (z 

:^7^^;>^si 0 liii^i siz^-rm 1 m(Dx^^yy SI o i ^iiibT^So ^ 

^at3bT. ^DJl^^i^ 1 ® Z #^Iq|©^i&S (z) ^^-rS (S10 3)o c 
tut. U—V^ L (Dm%^ P mUJiMM.^ 1 ®F^a5{c^Sg^-y-;sfci2){::, ^,nx 
1 ®^M3 i^i-lfig-r^ i/-if^ L VtziiaJLMm.m 1 ® 

^•ii-Sfc»®||l^a&»(D7^-i5^i:^M3<>f?a{c^3teji^ p ^{s5[g^-^sfe»cD 
MV^TB^^ttSo cm^©j^i&«CD7^— ^J^ii^^MHIIgPl 2 7{3A^^n^o 

xy^^yysi 0 5:RtJ^X7^>^r SI o 7{±eii sizm-rmimoxy^y^ si 

0 5:3&t>*X7^y>^Sl 0 7i:llb-C^So Xt^^j/^ SI 0 7 xmU^ tiitMj^T' 
-^^SfcibT Z 1 3^ Z $fi;&IqIcD^S&$-^§ (S10 9)o Citb 
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wo 02/22301 I') PCT/JPOl/07954 

i:{c::feSo ti^T^— iJ^^SaPl 2 SiiJt^T^— ^S^^z:a•:3V^T^ -^^^^^ 

y=-^li:±Wim^l 2 7^^bT^-^ 1 2 9tc:a^^ti. dtttc: J: D ^^^5^ 1 
±iiipm^ 12 7 r S 1 0 3 T'^^tv;^^ lSa&M©7=— 

dsinic^^iiF 1 cDf^^i:^^{fl[g{c. z l l 3 {c: J: ^ianiMM.^ 1 ^ 

z|fi;&lRlt3Sa&^-^^ (SI 1 Do ei©i^^©^5igi±Jpx^^^lcD^M{^l-7£T 

^15 fcl^-r^ 1 m(DXy^ y :r S 1 1 3 bT^lfe^M^:^^-^ 

if^^^-r>5ic?&-5 jiai^to^^^icDp^gptc^F^Rg-r-s (si i3)o mm 

X7^^y:7"Sl 1 1 ^|^^l3bT^2^1&g®7^— ^^3S-::5V^T. U— 1f 
^ L om^fk P :bStoM^^^ l©P^^cD^M3ft3£^^§{feM{3, Z ffi::^^^— 
S^l 1 3icJ;DSax^^e^l^ Z |ft;^IqIfcr#i&^-^§ (SI 1 5)o ^UT. 

y'^yy SI 1 dtmmiiz vxmjinm.m i ©p^gptd^iij^sMi^^^^-r^ (s 
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